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x-archive-meta-abstract: The synthesis of the cyclodextrin derivatives reported herein was assisted by extensive literature research together with structure-property relationships derived from three-dimensional molecular modeling. These studies led to the hypothesis that many of the 21 hydroxyl groups on beta-cyclodextrin molecules could be derivatized to form a closely related family of analogous chemical compounds containing both polymerizable groups and hydrophilic ionizable ligand (substrate-binding) groups, each attached via hydrolytically-stable ether-linkages. The vinylbenzylether polymerizable groups should readily homopolymerize and also copolymerize with methacrylates. This could be highly useful for dental applications because substantially all contemporary dental resins and composites are based on methacrylate monomers. Due to hydrophilic ligands and residual hydroxyl groups, these cyclodextrin derivatives should penetrate hydrated layers of dentin and enamel to interact with collagen and tooth mineral. Analyses indicated that the diverse reaction products resulting from the method of synthesis reported herein should comprise a family of copolymerizable molecules that collectively contain about 30 different combinations of vinylbenzyl and hexanoate groups on the various molecules, with up to approximately seven of such groups combined on some of the molecules. Although the hypothesis was supported, and adhesive bonding to dentin is expected to be significantly improved by the use of these polymerizable cyclodextrin derivatives, other efforts are planned for improved synthetic methods to ensure that each of the reaction-product molecules will contain at least one copolymerizable moiety. The long-term objective is to enable stronger and more durable attachments of densely cross-linked polymers to hydrated hydrophilic substrates. Capabilities for bonding of hydrolytically stable polymers to dental and perhaps other hydrous biological tissues could provide widespread benefits.
x-archive-meta-cite: J. Res. Natl. Inst. Stand. Technol. Vol. 114, No. 1, p. 1
x-archive-meta-collection: NISTresearchlibrary
x-archive-meta-creator: Bowen, Rafael L.; Carey, Clifton M.; Flynn, Kathleen M.; Guttman, Charles M.
x-archive-meta-description: Journal of Research of the National Institute of Standards and Technology
x-archive-meta-issue: 1
x-archive-meta-keywords: beta-cyclodextrin; dental materials; MALDI-TOF-MS; monomer synthesis; polymerizable cyclodextrin derivatives
x-archive-meta-language: English
x-archive-meta-mediatype: pdf/a
x-archive-meta-page: 1
x-archive-meta-pubdate: 2009-01
x-archive-meta-publisher: National Institute of Standards and Technology
x-archive-meta-rights: The Journal of Research of the National Institute of Standards and Technology is a publication of the U.S. Government. The papers are in the public domain and are not subject to copyright in the United States. However, please pay special attention to the individual works to make sure there are no copyright restrictions indicated. Individual works may require securing other permissions from the original copyright holder.
x-archive-meta-title: Synthesis of  Polymerizable Cyclodextrin Derivatives for  Use in Adhesion-Promoting Monomer Formulations
x-archive-meta-volume: 114
x-varnish: 684748874
x-upload-date: 2011-05-18T20:42:04.000Z
